The study of scientific production is a good indicator of the progress in research and knowledge generation. Bibliometrics is a scientific discipline that uses a set of indicators to quantitatively express the bibliographic characteristics of scientific publications. The scientific literature on the epidemiology of intestinal parasites in Argentina is scattered in numerous sources, hindering access and visibility to the scientific community. Our purpose was to perform a quantitative, bibliometric study of the scientific literature on intestinal parasites in humans in Argentina published in the period 1985---2014. This bibliometric analysis showed an increase in the number of articles on intestinal parasites in humans in Argentina published over the past 30 years. Those articles showed a collaboration index similar to that of the literature, with a high index of institutionality for national institutions and a very low one for international collaboration. The original articles were published in scientific journals in the American Continent, Europe and Asia. The use of bibliometric indicators can provide a solid tool for the diagnosis and survey of the research on epidemiology of intestinal parasites and contributes to the dissemination and visibility of information on the scientific production developed in Argentina.
Introduction
The development of science as a system is governed by the production and flow of information until it becomes knowledge. Science journals are traditionally the primary means of communication and preservation of scientific advances through the publication of scientific articles 21, 75 . Bibliometric indicators are numerical data estimated from the bibliographic characteristics seen in published documents, allowing the analysis of various features of scientific activity, linked both to output and consumption of information 7, 11, 21, 32, 43, 89, 92 . Bibliometric laws include several laws for the regulation of matters regarding the distribution of articles in scientific journals, the authors of publications, the exponential growth of scientific knowledge, the obsolescence of the publications and the dispersion of scientific literature 7, 21, 75, 87 . The growth of scientific information occurs at a markedly higher rate than other social phenomena. This growth has four stages: precursors, exponential growth phase, linear growth phase and collapse or saturation of information in a subject area. While there are variations in the different areas of knowledge, information is growing exponentially and its growth can be expressed as: N = N 0 × e bxt , where N is the measured variable related to the size of science; N 0 is the measured variable at time t = 0; t is time, and b is a constant relating the growth rate 7, 21, 75 . Obsolescence of knowledge is a function of time and can be measured by several indicators. The index of obsolescence represents the relationship between recent references and total references, conveying a sense of obsolescence of the literature and can be expressed as IO = number of recent citations/number of total citations × 100 7, 21, 75, 92 . The dispersion of scientific literature allows to organize the journals by decreasing productivity. This law reveals that most of the documents specialized in a subject area are concentrated on a few journals and are represented by the following formula: Jp = C × p − 2, where Jp is the number of scientific journals, p is the number of publications and C is a constant 7, 21 .
Collaboration in science can be conceptualized as the research effort by research groups that interact in a supplementary and specialized form. This collaboration is a growing phenomenon in most areas of research that can share resources and promote the development of scientific networks to enrich the intellectual and social skills of the researchers. This index is calculated by the weighted average number of authors per paper divided by the number of papers presented at an institution or journal 20, 75, 78 . Infections by intestinal parasites are a world publichealth issue due to their high prevalence, wide geographic distribution and effects on the nutritional status and immunity of the population 61 . Intestinal parasites add to the burden caused by communicable diseases and cause economic losses all over the world, primarily in developing countries. They affect a third of the world population with varying prevalence in different regions. The higher parasitic infections rates are observed in Latin America, China, South East Asia, and Sub-Saharan Africa 11, 12, 15 . Developed countries record approximately 88% of all scientific and technical literature included in the Journal Citation Report, while Latin America contributes with less than 5% of the total published 53 . In recent years, Latin America and Asia have increased their scientific productivity in the area of parasitology. In Argentina, scientific research on intestinal parasites has been conducted in humans in spatially limited areas, showing heterogeneity in geographic and population distribution and being subject to a variety of socio-economic, environmental and climatic influences. Scientific publications are scattered among numerous sources of information, both electronic and printed, making their access and visibility to the scientific community harder.
Therefore, the volume, evolution, visibility and structure of scientific research in human parasitology are yet to be determined. Our purpose was to perform a quantitative, bibliometric study of the scientific literature published on intestinal parasites in Argentina in the period 1985---2014.
Number and typology of documents
Analyzing scientific publications is an essential component in the research process. It has become a useful tool to rate the quality of the knowledge-generating process and its impact on the academic world 21, 43, 75, 92 . The number and type of published documents is the simplest indicator to study scientific literature. We found 177 documents associated with human infection of intestinal parasites in Argentina published in the past 30 years.
The scientific publications were categorized as follows: periodical (articles in journals), non-periodical (dissertations and books), and limited circulation (Conference Proceedings or communications). According to documentary typology, we found 46 original articles, 128 communications to scientific meetings, two graduate dissertations, and one book chapter.
Chronological evolution of documents
A basic phenomenon of the production of scientific knowledge is its exponential growth 21, 75 . We found 13 publications in the first decade (1985---1994 The global evolution of publications on intestinal parasites in Argentina showed a stationary growth in the last twenty years. However, the chronological analysis according to documentary typology indicated that the number of original articles more than doubled, while communications to meetings showed a numerical decrease in the same period ( Fig. 1) .
A report from the Network on Science and Technology Indicators (RICYT) showed that the amount of articles published by Latin American authors in science journals registered in the Science Citation Index (SCI) doubled in 2002---2011, showing a growth close to 2% 70 . A Global Research Report published by Web of Science (WoS) indicates that Brazil, Mexico and Argentina are the Latin American countries having the largest increase in volume of publications over the last 20 years 1 . Similar results were provided by the National University of La Plata (UNLP), which reported a large increase in scientific production in journals indexed in the Web Library of Science, Scopus, SciELO and RedALyC 85, 86 . The growing trend of publications on intestinal parasites is in agreement with the regional increase in scientific output and might be attributed to an increase in parasite prevalence in the country, public health research, institutional collaboration and rate of medical science researchers, significant advance in diagnostic methods, improved infrastructure related to biomedical research, introduction of new journals or more funding from international organizations 12, 20, 23, 91, 92 .
Language
Language plays a major role in the readership of scientific and research articles. English is generally considered to be the lingua franca of the scientific community and roughly 80% of all the journals indexed in Scopus are published in this language. Spanish was the language used in 100%, 89%, and 87% of the articles reported in the first, second and third decade, respectively. The remaining articles were written in English and all communications were written in Spanish. Unlike international publication patterns, Spanish was the language of publication of most of the 177 documents. This might be due to the journals chosen for publication of the articles and/or to the geographical scope of scientific meetings (Argentina, Latin America or Spain) 46, 71, 84, 86, 88, 92 .
Collaboration between authors and research institutions
The participation of several authors in a research is a consequence of the professionalization of the scientific community. Collaboration in science can be conceptualized as the research effort by research groups that interact in a supplementary and specialized form. This collaboration is a growing phenomenon in most areas of research that can share resources and promote the development of scientific networks to enrich the intellectual and social capacities of the researchers. The Collaboration Index (CI: number of signatures per publication) shows distinctive values according to the subject field and ranges from 3 to 5 authors, however, for health-related research, the CI per article reached values of 2.7 and 3 in the WHO/PAHO databases and Medline, respectively 21, 32, 60 . In this review, the Collaboration Index (CI) reached an average of 5 and was similar between original articles and communications. The total number of authors per publication ranged from 1 to 14, except for one scientific communication that showed a high number of signatures 68 . The CI values found for this bibliometric study were close to those reported in the literature for parasitological studies 12, 32, 37, 42, 43, 92 . The Index of Institutionality (II: number of scientific institutions per publication) measures the collaboration among authors from different institutions. The research institutions to which the authors belong were available in 89.8% of the papers. For original articles, the II reached 76.4% for collaboration and 18.9% for communications. We found that three out of four original articles were written in collaboration with researchers from two or more Argentinean institutions, showing a high interaction among investigators in the field of human parasitology. Only four of the articles had international collaboration (Spain, Italy, United States and Australia) 2, 21, 36, 41, 45, 75 . In Latin America, international collaboration in the health area ranges between 25% and 36% and shows a heterogeneous pattern 91, 92 . Similar rates of collaboration (30---42%) were observed in five public universities in Argentina 85 . However, in epidemiology of human parasites, there was minimal collaboration of Argentinean authors with their peers from foreign institutions.
The II for communications on intestinal parasites was close to 20%, showing less inter-institutional collaboration for scientific meetings. This institutional collaboration profile matches the findings of another bibliometric study, where an II close to 24% was found in the communications presented in several biochemistry conferences in Argentina 43 .
Bibliometrics of original articles
The global scientific output of public health work is led by North American and Western Europe countries. As from 2005, publications originating in Latin America have thrived widely, reaching about 9% of all documents published. Brazil and Mexico were the two countries contributing with the highest number of publications 12, 32, 33, 53, 62, 77, 92 . In Argentina, original articles on intestinal parasites were published in 32 journals in several countries from the American Continent, Europe and Asia ( Table 1 ). The countries with the highest number of publications on this topic were Argentina, United States and Chile. The scattering of scientific information is an issue of great practical significance. Most of the articles are concentrated on a highly reduced core of journals, while the rest of the publications spread over a high number of journals (Bradford's Law of Scattering) ( Table 1) .
The Web of Science website indexes about 9300 research journals and offers Journal Citation Reports (JCR) and Science Citation Index Expanded (JCR/SCIE) that examine the presence and impact of the journals. The Basic Core of Argentinean Science Journals (NBR) was implemented in Argentina to include periodical science and technology publications in the country subjected to a thorough evaluation using a definite set of quality and significance criteria. We found that 50% of the articles on intestinal parasites in Argentina were published in journals included in the JCR/SCIE and 22% in journals from the NBR. We observed higher numbers than those previously reported for parasitology articles by Latin American authors recorded in journals included in the JCR 23 . References in academic writing may be used as the ultimate authority upon which to base arguments. A number of bibliometric studies have quantified the number of references in publications and most of the papers include almost 15 references per article. Several journals written in Spanish had an average of 20 references per article 24 . In this review, the number of bibliographic references per article ranged from 4 to 116, showing an increase in time and was higher than what was indicated in other works 21, 32, 46, 60, 62, 72, 78, 90 . Scientific information loses validity over time. This phenomenon can be measured by several indicators. The Index of Obsolescence (IO) represents the relationship between recent references and total references, conveying a sense of the obsolescence of the literature. In scientific disciplines where current literature is more frequent, this index gets close to 50% 24 , decreasing as historical literature increases. Several bibliometric studies on medicine and public health have reported this index with values between 20% and 47% 9, 24, 54, 78, 90 . In this work, the number of recent references per article, the number of total references per article, and the average IO were 10, 34, and 28.5%, respectively (Fig. 2) . The published articles included in this bibliometric study showed an IO within the rates reported by others authors 9, 24, 54, 78, 90 . Literature search is an important part of any research and publication activity. Electronic databases of medical literature nowadays come with very versatile tools for searching and retrieving information. Abstracts are usually followed by a list of keywords selected by the author. The instructions for authors will state how many keywords are required. Choosing appropriate keywords is important, because these are used for indexing purposes. Well-chosen keywords enable your manuscript to be more easily identified and cited. For clinical papers, keywords may need to be chosen from the Medical Subject Headings list. Only 36 original articles included keywords. The authors employed a total of 121 words as descriptors; however, a minimum core of 64 unrepeated words was observed. The most frequent terms were: Argentina, intestinal parasites, enteroparasitosis, intestinal parasitosis, helminths, protozoa, Giardia, Blastocystis, epidemiology, nutritional status, and children. The names of Argentinean provinces included among the keywords were: Córdoba, Mendoza, Misiones, Entre Ríos, and Salta.
Bibliometrics of scientific communications
Gray, unconventional or informal literature is any kind of document not disseminated through the ordinary publication channels, which include printed documents of limited production, with contents addressed to specialized readers and generally not adhering to standards of bibliographical control. The 128 scientific communications were presented in 33 scientific meetings, with an average of 4 communications per event. The meetings were divided according to their subject field into: Pediatrics 18, 22, 28, 35, 64 34, 96 (Jornadas Nacionales de Antropología Biológica, Reunión de Comunicaciones Científicas y Tecnológicas, Congreso Regional de Ciencia y Tecnología, Congreso Argentino de Redes de Laboratorio, Congreso Latinoamericano de Gastroenterología). All communications were published in Conference Proceedings (85; 66%) and two journals included in the NBR (43; 34%). Proceedings have a restricted circulation while journals provide increased availability and visibility of investigation results, intrinsic phenomena of the scientific activity.
Scientific communications on intestinal parasites were presented in numerous scientific meetings, showing a wide scattering of the literature. The CI of communications was similar to that found in original articles, indicating the number of collaborators bore no relation to the documentary typology. However, the II was different in both types of documents revealing that the collaboration between institutions was limited for original articles. We found collaboration between institutions lower than 20% for scientific communications. This situation differs from those published by other authors, who reported a collaborative work in medical topics close to 45% 43, 47 .
Conclusion
Quantitative evaluation of publication and citation data is now used in many countries with a sizeable science enterprise. Bibliometrics is used in research performance evaluation, especially in university and government labs, and also by policymakers, research directors, information specialists, librarians and researchers 75 . This study showed an increase in the number of articles published on intestinal parasites in humans in Argentina over the last 30 years. Those articles showed a collaboration index similar to that of the literature, with a high index of institutionality for national institutions and a low one for international collaboration. The Index of Obsolescence showed a lower percentage since recent literature has been published on this subject field. The bibliometric analysis of communications showed a high number of works in scientific meetings, a Collaboration Index similar to that of the original articles and a remarkably lower Index of Institutionality. Those papers were mostly published in Conference Proceedings, with limited access and availability.
Studying the scientific output in a given subject field continues to be a good marker of research advance and knowledge generation. Both the growth of scientific production in recent decades and its indexation in computerized bibliographic databases have enhanced the use of bibliometrics and the creation of indicators to measure the results of scientific and technological activity. This field of study allows researchers to examine scientific advances in retrospect and to characterize the development, obsolescence and scattering of scientific publications in Argentina.
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